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ABSTRACT

Development and assessment of the single-time-scale k-¢ turbulence model
with different near-wall treatments and the multi-scale k-¢ turbulence model for
rotating flows are presented. These turbulence models are coded as self-
contained module decks that can be interfaced with a number of CFD main flow
solvers. For each model, a stand-alone module deck with its own formulation,
discretization scheme, solver and boundary condition implementations is
presented. These satellite decks will take as input (from a main flow solver) the
velocity field, grid, boundary condition specifications and will deliver turbulent
quantities as output. These modules were tested as a separate entities and
although many logical and programming problems were overcome only wider
use and further testing can render the modules sufficiently "fool proof".
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KEMOD-1 MODULE DECK (CONT'D)

READ GEOMETRY DATA
GRID NODE3

Y

CALL GRIDG CALCULATE
Fx, Fy, ARE, VOL

* MODPHI
CALL CALCE (TE, 1) FORIDIR = 1
(TURB KINETIC ENERGY K) —
~———— soLSIP

IF{LAY2 « OR -LRE) :
TWOoLAY
NO
CALL CALCE (ED, 2) Fon oy )
ENERGY DISSIPATION -
MODVIS

<>

Al

KEMOD FLOW CHART

Rockwell International _
9
Rocketdyne Division cFD J
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KEMOD-1 MODULE DECK (CONT'D)

L
GEOMETRY AND INITIAL
CCNDITIONS

v

ITER=0
ITERATICN CSUNTER

lTER:lTER’1

* AFTER ASSEMBLING

U, V MAIN CCESFICIENTS AND

\ \ ——  BE=ORE CALLING
FLOWSOLVER r—— <o vERFomyU AND v

M

CALL OTHER RCUTINES
FOR W-EQUATION,
PRESSURE-CORRECTION
OR OTHERS

CALL MCCIFY

"CALL XKEMOD TO
-+ CALCULATE
" kANDe

!

CHECX MAXIMUM
RESIDUAL
ERRCR OF EQUATIONS

Y

NO IF ITER *GE * MAXIMUM [TERATION
” OR RESIDUAL ERRCR IS
SMALLER THAN PRESET VALUE

YES

Q)

KEMOD-1 INTERFACE WITH A MAIN SOLVER

Rockwell International

Rocketdyne Division CFD 93 013-012D1/AHH
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KEMOD-2 MODULE DECK (CONT'D)

READ GEOMETRY DATA
GRID NODES

!

CALL GRIDG CALCULATE
Fx, Fy, ARE. VOL

3 MODMSKE
CALL CALCXE (TE. 1) me———— FORIDIR =1

(TURB KINETIC ENERGY K_)
. oS |

J B MODMSKE
CALL CALCXE(TET.2) —— e,

(TURB KINETIC ENERGY Kt) ‘_»‘——Q—l

Y

CALL CALCKE (€D, 3) 3= ODMKDE
(ENERGY TRANSFERRATE &) [ | =

y

r

SOLSIP

CALL CALCXE (EDT.4) o — uoouf‘sa

(ENERGY DISSIPATION RATE £;) | =__J
-‘——1| SOLSIP I

Y

MODVIS

KEMOD-2 FLOW CHART

Rockwell International I
Rocketdyne Division CFD 93013

_/
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KEMOD-2 MODULE DECK (CONT'D)

Y

GEOMETRY AND INITIAL
CONDITICNS

¥

ITER=0
ITERATION COUNTER

vy

-

MER = ITER + 1

{

U, VMAIN

Y

FLOW SOLVER  |eagpemmet

CALL OTHER ROUTINES
FOR W-EQUATION,
PRESSURE-CORRECTION
OR OTHERS

CHECX MAXIMUM
RESIDUAL
ERROR OF EQUATIONS

1

IF ITER *GE * MAXIMUM [TERATION

NO OR RESIDUAL ERRCR IS
—®7 SMALLER THAN PRESET VALUE
YES

Qo)

KEMOD-2 INTERFACE WITH MAIN SOLVER

Rockwell International
Rocketdyne Division

CFD 93 013-018/D1/AHH

J
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